Alterations in acetylcholine release in the rat hippocampus during sleep-wakefulness detected by intracerebral dialysis.
Acetylcholine (ACh) release from the dorsal hippocampus was continuously monitored in freely moving rats during a light period using an intracerebral dialysis technique. A dialysate was collected every 6 min and polygraph recordings including cortical and hippocampal electroencephalograms, electromyogram, and electrooculogram were simultaneously made to determine the stage of sleep-wakefulness. The content of ACh was measured by high-performance liquid chromatography with electrochemical detection. ACh output showed profound and state-dependent fluctuations. ACh levels during waking increased approximately 300% compared to slow wave sleep. In contrast, the rate of ACh release during paradoxical sleep was as high as during waking and appeared to be even higher. These results revealed that the intracerebral dialysis technique provides a useful method to monitor changes in spontaneous neurotransmitter release during the sleep-waking cycle.